Distress tolerance is the capacity to withstand negative affective states in pursuit of a goal. Low distress tolerance may bias an individual to avoid or escape experiences that induce affective distress, but the neural mechanisms underlying the bottom-up generation of distress and its relationship to behavioral avoidance are poorly understood. During a neuroimaging scan, healthy participants completed a mental arithmetic task with easy and distress phases, which differed in cognitive demands and positive versus negative auditory feedback. Then, participants were given the opportunity to continue playing the distress phase for a financial bonus and were allowed to quit at any time. The persistence duration was the measure of distress tolerance. The easy and distress phases activated auditory cortices and fronto-parietal regions. A task-based functional connectivity analysis using the left secondary auditory cortex (i.e., planum temporale) as the seed region revealed stronger connectivity to fronto-parietal regions and anterior insula during the distress phase. The distress-related connectivity between the seed region and the left anterior insula was negatively correlated with distress tolerance. The results provide initial evidence of the role of the anterior insula as a mediating link between the bottom-up generation of affective distress and top-down behavioral avoidance of distress.
Introduction
Distress tolerance (DT) is the capacity to withstand negative physical, psychological, and/or affective states in pursuit of a goal (Daughters et al., 2016; Leyro et al., 2010; Simons and Gaher, 2005) . DT is a broad concept that encompasses other variables such as experiential avoidance of negative emotional and somatic states, emotional suppression or regulation, disengagement, anxiety sensitivity, and personality-based persistence (Leyro et al., 2010) . The concept of DT is highly relevant to psychiatry, as low DT may be a cognitive-affective risk factor for the development and maintenance of different types of psychopathology, such as substance use, anxiety, mood, and personality disorders (Leventhal and Zvolensky, 2015; Leyro et al., 2010) . Low DT may bias an individual to avoid experiences that induce stress or other negative internal states, or to avoid experiences that are expected to induce these states; for example, individuals with substance use disorders may be motivated to use the substance to avoid experiencing emotional and/or physical pain (Baker et al., 2004; Koob, 2013) . In fact, low DT has been associated with a higher frequency and severity of substance use and an increased likelihood of treatment dropout and relapse among substance users (Ali et al., 2015; Brown et al., 2002; Brown et al., 2009; Daughters et al., 2005a; Daughters et al., 2005b; Strong et al., 2012) . Furthermore, DT level may also relate to how a substance user can tolerate drug abstinence during a quit attempt (Magidson et al., 2013) . The relevance of DT to psychiatry is underscored by the rise of psychosocial and cognitive-behavioral interventions, including mindfulness meditation, designed to strengthen coping skills and improve DT (Bornovalova et al., 2012; Brown et al., 2008; Hsu et al., 2013; Kapson et al., 2012; Liu et al., 2013; McHugh et al., 2014) .
In the laboratory, DT may be quantified based on self-reported perceptions or behavioral measures. These measures include physical DT (e.g., breath holding duration) and cognitive/affective DT. A wellused manipulation of cognitive/affective DT is the Computerized Paced Auditory Serial Addition Task (Lejuez et al., 2003) . Originally, consecutive numbers were presented aloud at a fixed pace by the administrator, and the participant was asked to continually sum the two most recent numbers. The PASAT was initially designed to measure
